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#SI 2 0 0 3- 0 7 8 6 8 0 ^- 'J : 1/ 

imn%] wmw 

a) 7)VJjV&m (Na$:^<) £ H IfTfrii 'J ±£&JR*>4?fc < fc —2? 
tWi^77 7?^ (Flux) cpH:fcv>T, ifWA (Ga) „ 7;K-7A 
(Al) jSiOH' >v*A (In) *»e»4*»*»?>aHRS*Lfc^*< fc fc — 0<D 

uimitrntmrn (n) fc*jBu&e**ittcj:»)flffc5!r , ; , j'Aoj|titft*«< 

[»#J(2l III&xSS**, tf'J^A (Ga) *) , III^TcmM'fkWfe 
SMfcan; * A (G a ) J|L«2i A -C* * 1 f5«£<7)gBi7r£o 

[»*^3] 7** »;^*a (Li) , #y>A (k) . 

<y"A (Rb) , -ty^A (Cs) fc<fcO f y'7>v'>A (Fr) ^f>44S*f>3 
iR$*l7t^&< t i>— T)Vij^±m±mi)K Jjfris^I* (Ca) , ^ 

hn>-^->A (Sr) , A'J^A (Br) fcitfvv^A (Ra) fr fr 

[If ^ 4 ] fffSrl^- v 7vt?xfr, -f- h V *j A * ;y -> V A Ofl-a- v 9 -y 

lfrt>3 n^-ftifrizHMnnM-ft&o 
lm^M5) th'J^A (Na) £: # ;U v * A (Ca) ©^fUz^-f * 
v-7A (Ca) OJtW, 0. 1 ~9 9mo 1 %Of£|ST-&£fi;Jtg4fe®?>M 

[fit*«6] ^rfBfS^-7 7 y ^Xt5 s , f-h'j^A (Na) fc'Jf-)A (Li 

) t 9 -y ifrhz (o^-rtifrizf&mvwmjj&o 

[W*«7] tP)7A (Na) i';^->>A (Li) O^tUcJ^-f* V 
A (Li) <DitW, 0. 1 ~9 9mo 1 %O^HT-&&»*:g 6 fBftOSSiiyS 

'/So 

[ft #5 8 ] TWrCEJ6*fr**, SJg 10 0- 1 2 0 0 tEETJ 1 0 0 P a ~ 2 
0MP a 1 tf*e> 7 OV»-f*L^t:fBJRO«jt^ 0 
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itmm9] mmmtLx, mm (n) ^^^^mm-r^immi^^s 

o] mm (n) s^ifxtiK mm (n 2 ) ^^i^r^^-r 
(nh 3 ) #*o^&< t ^-^T^^if^gEm^ii^ao 

[IffcttRl 1] (N) ^if^-hK 7>*-T (NH 3 ) #x£L<(± 

[mim i 2 ] in^St^k%£^£>r£Mit U ztuzmms? 9 y 

^j^s-t^ mzum%mmim*mz Lxmz^ium%mmitm^^^ 

Itmm 13] m t & £ lil^7c*M^t/^> 4lt H H B * £ fi# H B H K-e& sit 

[ 14] ^ t & h \\m%mm\\mt>\ mmmmx$> & $mm 1 2 

7] ttflBTOW\ it (Si) , 7^5t (Al 2 0 3 ) , -f 
(In) , T;U?-^A (Al) > mit4>W& (inN) , mt&m (SiO 
2) > m<k-f>v^A (ln 2 0 3 ) , IEI& (Zn) , "7^^v^A (Mg) , mifcMi& ( 
ZnO) , ift7^^y->A (MgO) £ £ tWl-v^ ^ A (Ge) 7$^ £ & W ^ 

[is*ji 1 8 ] mw%-mMizm.&z-£z>nmm 1 1 7 n^Kiam 

m?? v ? Xtplz&\,^X, XV V & (Ga) ^ (A 1 ) JsitfM^ 

(in) frh%z>mfrhm$i%foz>'p%< t i>~^xDiim%mtmm ( 

N) c<b Hi i)III^x^M^^)#^ H H H^^S$-^*^^i5 
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[«f*S2 0] III»e5c**«x tf'J^A (Ga) -e& 0 , HlBSEM-fiaMl 

ffiAft', Stfb (Ga) l 9C«o«jS*ft 0 

« 1 9 i fzli 2 0 IB*0«j6^feo 

m*3 22] m t ft * iii^tc^M^^^ sitojlffi-e* * 2 1 

2 3 ] frt3^p^\ a6«±n»ft**L-cv»&«i*3H 2 2 mmvgkrk 
[it«2 5] $c t ft * iim7tmm'[tm^m±^K 3 cmja±-e*&sf 

1 9 2 3 OV»-f *t*»^IB*0«jt*fto 

< flfjj&g 19^^2 6 ov^-f tL^tcfamo^jt^feo 
[M^9 2 8 ] BitmK C a 3 N 2 x L i 3 N N NaN 3 , BN, S13N4, &±tf 

O 

[iii3 0) ms&mttf* mm (s i) , r*$i- (ai 2 o 3 ) , * 

(In) ^ 7/l/5-*A (Al) , WAM^WA (InN) , (SiO 
2) , W>v^A (ln 2 0 3 ) , 3E» (Zn) , (Mg) , ( 

ZnO) ^ tt-ffcv^S/^A (MgO) iJi^v^^A (Ge) 7$>£>ft£S^<b>I*R 

[»#£3 1] 7;V*V^^\ (Li) . ^M^A (Na) > 
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4/ 



(K) , ;Hfv^A (Rb) % -fev^A (Cs) jo J: Tf7 7 ( 

Fr) ^<b4*p^«ba«?$tL/i^*< T)\s*v±m&m t > 

i])\>*s*72* (Ca) , Xfn>f-)A (Sr) , Wj 2* (Br) jSitK^v^ 
A (R a ) ^?>**^?>aj?$*v^*< fc<>— o-e*4tt^l 9^?>3 0 

[»*«3 2] SEiMSfifcJfcS 1 9^3 1 Ov»-f*t*»U|B 

\m^m 3 4 ] w»mwfi 1 o 4 / c m 2 ar-e* »> , t^toft $ ** 2 c 

Umm 3 5 ] lETOK** 1 0 2 / c m 2 JSLT-C* 0 , «**I<7> J£ J^3c 

mti±t*ss*s 3 4 mmviimjtmmim&fti&o 

Umm 3 6 ] 1 0 1 / c m 2 JjlTT?* 0 , *:*#<7>S M s 5c 

mJ^±T'*^|f*^3 4|B«OIII*x*a'ffc«rU o^&fe&o 

lfMt^3 7] lt*«3 3 frb 3 6 m>rfrri s Kffi*win;8£7G3fcgfl:«»i£ 
Wsi§ B B B *£tr *f^fo 

[If ^3 8] ^MMfcS***, iO^^ig^, l»«3 2*t>3 50v> 

■f *i* KiBicoiira^sfti&sifl jms a* <b « $ tt-c ^ * mm 3 7 ism 

mim 3 9 1 P m^s#« fc n m#m#m t*m&Lx&*), m mm*m 
wm<r>&* < t i>>—mtf. mmz 3 &h 3 6 m>r*t^Kfe*ioiin£7C3i?g 

Ov^^^ffimoiimx*M^«#M B B B ^^f^$tLT^-i>|f^3 7 
ifcli3 8 IB*©***!**,, 

lit*:® 4 1 ] mm^mtt-m <d± izmm&^mm mm* $ *u £ *>± t 
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mi&m<o&ti: < t i>—u>m>km3 3^36 <D^-rti^z%m<Diim7tmm 

[ft « 4 3] n , ffitt««W 43 «t p M^#/f if, Z<D JH# 

-emmztixmj&ztifcskftmr'-v (led) mnstr^mfo&mx&'o 

x. MB=.m<n&%: < t i>—m&. If ^53 3j§^3 4 OV^-f tt^^fBIKOIII 

**&]&2tix&t), mmmztiK m^3 3^3 6 <d^-t tifrK&Mmiim 
Kmmnmw&m&frbfm2ixx^zffi7m4 3mm^mimmo 

*C«»**Lr#J«$*Lfc#»#V'— 9-* (LD) *^Ft«-tri|MIW*««T?*or, 
flfrgBH**)^* < t i>—m&. If ^3 3 5&»fc 3 4 O^-ftijWcfBlftOIII&TG 

mm.itmmmm^ & t %m £ fix v » * *^#^# 0 
I 47] P m^mfcm t n t ttzit*>*)-m=F*$ 

tr*tfl«l"?*oT, TlttBW#*#«^*< fct-Jl*», W*«3 3^?>3 

Mo 

I^^M^giBj] 

[0 0 0 1] 
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mi 2 0 0 3 - 0 7 8 6 8 0 *J : 6/ 

[0 0 0 2] 

, S-ffc A (GaN) ^ffiS^tvTV^ 0 ^5feT-(±, Mtt^'J 

£ (^#^mi#BS) 0 t^L> CLCD^i^ 1300-1600 TC, 8000 
- 1 7 0 0 0 atm(0. 81-1. 7 2 MP a ) £ jgi§iSig5EE££^ <h "t 
&o Z<Df<Zim*M®:i-2>fzit>tZ s ±YW2» (Na) 7 7 v ? ^X'MitiTV •> 

(Wx.{f, i&Sfcfcltt 1 o -^5*HJ:^{^ »ag^6 0 0-8 0 Ot: 

tTcfiKWK ££J±;ft^ 5 0 a t m (It 5 MP a) t?T»f * i t 

m/HBSSS;©^ 1 0 0 0 B#^?> W&T- & m 5 'mS^S-fttfU * A L:H& 

m.w)^-^u (l i 3 n) fc^'j^AfctKje^-frraftjyu^AJMSfitisjt 

[0 0 0 3] 

i^srafc 1 1 

J. Phys. Chem. Solids, 1995, 56, 639 
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mm. 2 0 0 3 -0 7 8 6 8 0 ^- v : 7/ 

Journal of Crystal Growth 2 4 7 (2 0 0 3) 
2 7 5-278 

*®&f&&5 8 6 8 8 3 7f 
[0 0 0 4J 

[0 0 0 5] 

[n» * mm- z tz ^ <n^m 

ItelOM^-e^or, ^H^A (Na) T^*'J^JR (Na£Efc<) 
*3itFT^*V±^JSO^^< tt>— ^^75'^^ (Flux) *U 
£v>T> #';->A (Ga) > 7^5-^ A (A 1 ) 33 JitM 1 (In) 

^ft*»*e>aaR*n^*< fct-ooiii»i5c*i:jfc* (n) 

[0 0 0 61 

I^iTi:, th'J^At, 7^*y^R (NatiO £L < \ZT)Vii >;± 

a 7 9 y 9 x 1 7 ;v u v ±m&m <onm 1 1 x vmm tnsfit s *lt v » & # 
, nna»2«7)*as^w, th^Ah, 7^*'j^jR*j:y f 7^* , ;±s^JR 
o^?4< t & —ij(D±m t <nu&7 9 ? * * -c* •> , Tfriiv±m.£m*f&n£ 

[o o 0 7l 



tH8E# 2003-3061562 



!&m 2003-078680 



8/ 



ii—jjn&myy'yfX^lZ&^X, 1SV*ji» (Ga) , 7;U5-->A (Al) 
&t.XF<>V*>l* (In) *fcfc4»*S>jMRS*t*4?fc< t fc-oOIII^TG 
IttMfif (N) fc*Rj&$«£iKJ: 0HIM7C^M'fbt/O^ B H H *^S^^ 

mm**, mmnmxm&tttoimz Lxmtzmimjcmmim^^^ 

[0 0 0 8] 

o fit, co§yt^£oft&M&#»±, ^l^t-fXoM^^Afi 

a < i-nit-tz ta fc\ < * § fcSftar >; * AJMtfliws c t ^-e § -5 

[0 0 0 9] 

[0010] 

*%WK3$^X, IllWotmiZ, IfVlU (Ga) , 7^5--} A (Al) , 

-t>v^a (in) -c&&t& s \ i©4*f, fV)A^jLv> 0 
7ummit®%-&£kte, mtirwj* (GaN) ^i H u*^-iWiu^ 0 m 

[0 0 11] 

*§kWomi<VU£rfi8:Ki$^X, T^fl 'J&JRttx Uf-^A (Li) , # 'J 
(K) , /Hf$?*A (Rb) > (Cs) 45 it>'7 9 > 5"> A (F r 
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<WM 2 0 0 3- 0 7 8 6 8 0 ^- v ! 9/ 

) -e^^, T;V* >;±®^{±, tDVi/^A (Ca) , Xfn^f^i (Sr) 
, ^'J^A (Br) ioiCfvv^A (Ra) Xfrh 0 Ztiblt, WffflLT 
&&V>U -«M_hT-#fflLT^ <fcv> 0 >TO&^T\ *fiLv^!±, Li, C 
a, K, Rb, Cst**i5, J: WJL^OIJL i^iTCat'^^o 7;VA'J 
&m&X.TfT)\<i] i) ±m&m<7>mi\itm (mol%) l± ( tF'JW (Na) t 

T)\su vikm3££tfT)\'jji)±m£mt<n£iti t znL, mz-is, o. i-99m 

0 i %<Dmmx^n. &i l< ja, o. i-5 0mo i%«t^^ 

iL<li2. 5-3 Omo 1%W|1T**^ 0 >; A ( L i ) g L < it 

Ai^>^A (Ca) ^^*r^ffl-r^>^, f-hV-^A (Na) t^^y^A ( 
Ca) t<7)^tfH^i-^^;kv^A (Ca) <Ditm (mo 1%) (±, iitf, 0 
. l-9 9mo l%<7)iit**^ »IL<li, 0. l-5 0mol%Wli-e 
iWIL(li2. 5-3 Omo 1 %<0$SBT«&£ o ^ -U (G 

a) fctF'J-JA (Na) t<D&t\\,zn-t Z>± Y V A (Na) OJt^ (mo 1 
%) 14, tfflxff, 0. 1-9 9. 9mol%«-e*D,|ffJL<lt 3 0- 
9 9m o 1 %«9fgffiT?2&»K «fc f9if t L<(4 60~95mol %<T>mMXhZ> 0 
^f'J^A : tf'J-)A : 'Jf^Af Kli^^y^A^mo 3. 7:9 

. 7 5:0. 2 5^\ i|$Kfcf£ Lv> 
[0 0 12] 

^f&f^ofili om^&kjs^t, iftffi^i&o^M^ #UxJ±\ ; &mi o o- 

1 5 0 0C, E»100Pa-20MPa-?*9, SFi L< ii, SS3 0 0- 1 

2 0 0 "C, J±# 0 . 0 IMP a-1 0MP at*D, i f)«fi L< (4, SE5 0 
0- 1 1 0 Or, JE#0. IMP a-6MP aX'$>& 0 

[0 0 13] 

*5&^<o»io*s^»3i5v»-c, mrses* (n) ^if*& s mm. mm 

(N 2 ) T>*-7 (NH 3 ) ^^-e*>!9, .T *Lfbi4?I"£-LT *> £ < , 

[0 0 14] 
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[0 0 15] 

tli, pI2HUia^»(i> (Si) , T^^f- (A 1 2 0 3) >f 

^VV-A (In) % 7^5 A (Al) , flft-f >*>'*A (InN) , KitS* (SiO 
2) > $Hb-f>v"}A (ln 2 0 3 ) „ MI& (Zn) , t^^^A (Mg) , SMfc3Ei& ( 
ZnO) , SHfcv^v^A (MgO) , (Ge) ^*»** 0 

[0 0 16] 

l (A) CitiTi:, iwgfU, ^x.-K^^ii:, WSttfU fc, TO4« 
ffCEISftfctiiESSS Sr*"to 1 tc(±/U 7 s 2 1 

tiTi3*K :o^-/2 1 Uti, #^E^PIff^5i5J;O f JE^Piff^-;ur2 

V-?;*)l'-?2 4 7>*E«$*frv»* 0 A^f^2 1 fi^M 7*2 2 t&fEU ^M?" 

i^Ltv^o ifc, mi (B) izmirXn^ »EEiHS!iW3 0*Ci4, JtJffi 
6 75 ? geS£*U #1; ^AjfeiU^h 1 ) 7At, T^^UifeJR (Na£ 

BfeO i3«ty f T;w*';±^Jgov>-rtL^L< ttJWfcrt'Elt Strega,, fif 

[0 0 17] 

, *r^#>^i*e>, /^y (2 1, 2 2. 2 3) *»Lraate#:>tr*fc»BE 
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JETJpgpt? 5Hi I) IftS. fit, -5eB#H^ iJDJE, iitKtCJ:!), 
[0 0 18] 

o^fc, Mi£OJ:7ti % *»WOi|S2 0«j6*ffitt, T***)&mtiZ&TA' 
iJ l )±&MV>&1t < t t^l7 5 y **pf"K:j3v>T, tSTU^A (Ga) 
, T^5--7A (Al) £«fcr>M >v?i, (In) 3*»fe4*»*»?>aiRS*La^ 
*< t*— owiim5c*tS5R (N) fcfcSfcS-fcSJLfcKJ: 0 IirSfexM-fk 
© 0#Mb b h * J&M £ * & III3£x*3f b% Wlil^S £ v » x , IIlSeTC* 

[0 0 19] 

mt&zmmmfz&itmt. fis^otu^u # B B B ® (7^77 

T.fcv\, IS^SiLttt, ^ilf, *M3rt:#V *A (GaN) , ^ B B B ^M 
flST/PS-** (A IN) , t77^7, y')3> (Si) , A -flfcSiS (Ga 

As), fl-ffc A (GaN) , SffcT^S A (A 1 N) , jfcttnm ( 
S i C) , gffc*** (BN) , ^fbVf-^Atf'J 7A (L i G a 0 2) > 

*<fcyn/3-->A (zrB 2 ) > mibM#& (zno) , #«2r?;*, 

} ) (BP) , Mo S 2 ^ L a A 1 0 3 , NbN, MnFe 2 0 4 , Z 

nFe 2 0 4 , ZrN, TiN, ') Mfcjtry *A (GaP) , M g A 1 2 O4, 
Nd G a 0 3 . LiA10 2 , S c A 1 Mg0 4 , Ca 8 La 2 (PO4) 6 0 

(i\ 0. 0005-100000/* m, IfiKliO. 0 0 1-5 0 0 0 0/im 
, «£ Dffi L< {±0. 0 1 ~ 5 0 0 0 /umOfSH-Cab^o ^fb^" 1 ; "7Af^ H a B f 
HU±> «*.tf, *«^JK$Cffljffifife (MOCVDft) , 'N?>f K*tfflfife£ifc (H 
VPE) , 5mftJc.tr **->HS (MBEffi) fCiot, H^±HfMT*#^ 
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tizmm Lxi>£^o mtmm^M-kmt, mm. 2 c m&±x& 0 „ u 1 1 

< «± 3 c m^it^ «9 > J:»)j(FiL<ll5cm£l±t*»), *ivl5^i<, 
0±RI{i, Bfc;££*L&v> 0 ffc, A/I/ 2 >1-C*>2> 

*£\ 1ME**:«M>IEHHi, flUtf, 2 - 5 c mt?* *) . 4fSL<ti3~5cm 
il)SftL<H5cmt^, HME**g*:tt, buIBBH*M^ 

[0 0 2 0] 

< Cl trt ? Sf * Lv> 0 #gBS-fb«»{±x 0Ox.tf* Ca 3 N 2> Li 3 N, NaN 3 , 

bn, si 3 N 4 , iim#$> 0 , ztLb&Mm-ctiim lt «, * < , 2 *sua±-e#ffi t 

r^iv> 0 itz, MWMikWny? v **fc*Ht*<l'fr«\ O.OOOl mol 

e%~99 mole% > "Cab *) , #{■£ L < (3\ 0.001 mole%~50 mole%-C& *) „ <£ OSF* 
L< (±0.005 mole%~-5 mole%X$>2> 0 
[0 0 2 1] 

[0 0 2 2] 

wriB*2o«i^rftK*v>r, r/nfrv&Ktt, (Li) , tf;^ 

A (Na) „ (K) „ ;Hfv-7A (Rb) „ -fcv«7A (Cs) fei^ 

7>y^A (Fr) 1?*>>K 7^* '^^JROU iDVi/^A (Ca) , * h n 
(Sr) , A'J>7A (Br) t&tTfJWA (Ra) •) % d*T,fbf± 

-ivy?*) o ttz, m^i<o9k7&^tmm^ thv)At, %<d\&<d& 

[0 0 2 3] 
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[0 0 2 4] 

m^m^i 3 ^ m^mma> s ioVcm2 m-e* o . t^gos?*^ 

cmJIhTf*!), «W"C-'^^ttOIin(l5c*a^b»i|t|Sfi'C**o 
ZUgkiz&^X, $m^m±, 10 2/cm2m j SfiL<, J:l9*f3: L<<it3 
(ZlMEft (fllxtf. 10l/cm2ar) Ofc „ %<D$&M<D&i 

SWU Hitlf, 2 c m&±, ff * L < tt 3 c mJSLtT?* *K J: L < tt 5 c 

mJlhtf*D, *§v>iifJ: <> -e-wiRJi, P££$*i&v> 0 ;<>U?mt 

5<mf*UWL<, 1yfSS^:S^fBffl(±> flxtf, 2-5 

cmt?**K iff i L < (±3 - 5 cmT*&*K «fc Vttt L < ii 5 cm-e&& 0 

[0 0 2 5] 

K (LED) , ^MMfrV— 9* (LD) «fc tFft-b >-«J-C**j&«, #S&9!tf>$l 
0, pa#^#tnffl**#«rJ|i.tc»'frL*:«»tOJ|l#fcarfll 
. pnplh7^y'^^, npnlH^y^^ npnpIt^U^) * 
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, pIGaNi«nt, p n^^i^i^ilt^, I^Ht 
J01TU^\ I»ff7>yX^, LED, LD, #S#*-t>-9"> * 

[0 0 2 6] 

h7>y^^^Jt*-5o b 9 * 3 0 (±, 

*&» ttNMMW 3 l <B±fc*mtt**MWi 3 2 riTOc $ *l, :w±c, y-xt 
M3 3, ¥- YWM3 A&XTfYVJ >WM3 5OTBJfi**L-CV>4. WBKiJV* 
t, 3 7tf, i§?^JS2^7cmT-*^1-o iO*#«b*b7>*>*^^tc^v»T, flu 
SBttiH^MMfcJi 3 1 £ £ O f ftrf52*tttt#*#:Jf 3 2 < £ fe-o^f&W 

mitm 3 1 ^mm^^x^m lx i> «t v»„ , g a nhmssj±, 

S(0GaN|g B B s li, ««*WE£T*>K ffi H n nft"T?**3&»S> % t*ifcffiv»*ifcr % 
[0 0 2 7] 

%w<vinmKmmimmm^ikfrbftij&z*ix^Ti> x <, s ici 

[0 0 2 8] 

*%W<7>%.%k£k*i£mLtz%:ftm— K (LED) li % nMft 
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mm 2 0 0 3 -0 7 8 6 8 0 i—V '. 15/ 

i, m&w$m is i P m^-m\tm *k - <D)m.mxmm £ tixmis. z titzmt? 
4*-y (led) f*ot, m&=m<o&*<£t>-mw. -^mmiimit 

^LEDM?:, Sl2i:^to HItfO «fc 9 i <7)L E D 4 0 n§! 
GaNi41t plGaNi4 3 tVffliZ^ Wi&m t LX<DI n G a NH 4 2 j&* 
MS*itv»4o 4*:, nIGaNi4 1 WTi:iin«g4 4#Bfi?^ pi 
GaNf4 3<D±lzi$pW.U4 5^ ? @ES$ti. n w?? hfcflfiSfcfcoTv**,, 

£*uc**u fi6*o*jtt?tt, mm ^mm -t *> ummmtex& otztztb, am 

[0 0 2 9] 

*§&9!«>LED(i, U £0*«©±fcOTK&** r 'f K* 

mw%-&&frbfmztix^xi> x^l, ttz, s i cm, ains«, -9-7 

[0 0 3 0] 

0#g#§|gKi3V>-C, pIGaN14 3i:ft£t, piAlGaNfhplG 
[0 0 3 1] 

o*T^ WWOJMIiaittfflLfc***^— f (LD) l±, nlflfti, 

•f (ld) t-*oT, fflrfB=«©4?*< tfc-a**, *i&womsi7c*^b«if 

LD5 0li, nIGa NJ1 5 1 tpMG aN153 fctfJRJfcs fSffl§ t U©I 
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nGaNi5 27i 5 IM?tLtv^ 0 nIG aN15 1 Wlinll5 4 

j& r BE«$*L, p I G a Ng 5 3 0±C li p li 5 5 ^ S S£1 $ it, 

Mi" & £^tf$> ^tztzab, x>/s? b^ii^S^W^^^t 
[0 0 3 2 J 

i£*£ll^ffM£*vrv>-cfc <fcv>U itz, S i CM, A1NIS, t77^ 
[0 0 3 3] 

T, i*ie>l±m««nST?4^»U «Jffllirc*oTfe <tv> 0 013© 
«li:iiv>t, plGaN15 3Cftx.t, p MA 1 G a N capping®. 
pIGaN waveguidingJf . pIAlGaN/GaN MD-SLS cladding® 
jSitfpSG aN®£, iO«(*1?*lLfc»S#«:^l, nIGaNillft 
nlA 1 GaN/GaN MD-SLS cladding® i3 J: ffniG a N wav 
eguiding/f Z<7>MmX*mm Ltzffimfc&Ml&Li: X V> 0 
[0 0 3 4] 

o ¥ £ % #M jfe-fc > -9- {i , p S^MMW t n M#3Mfrlf t im& L 

t^-fo I^OiM:, ;o#fftjt-b>t6 0li, 3o«7)^9^ttSGa 
N&K6 5 0HrfB^5t@©-€-*L-r*Lt, n!GaN16 liJiO'pIG a N® 6 2 

tt*T^Jft**urv»& 0 TftiB3^R6 5<&Tfflfctt> nli (Au/T ili) 
KtiZZtl, piG aNI 6 2©_t«0fctf:, P m^ (Au/Ti^t) «J&£ft 
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[0 0 3 5] 

mmm) 

[0 0 3 6] 

(&»0S 1 ) 

itl'Ltz* 

[0 0 3 7J 

WJ&zag : 8 o o v 

W^ffi* (N2) :30atm(3. 04 MP a) 

i?j&mm : 9 6 

f£fflTO : b Niff* 

[0 0 3 8] 

tf'J^A (Ga) lgi:*tL, J^TW^Oi^t, th'J^A (Na) <h*^ 
(C a) tm&Lfzo 



1. 9. 7 510. 25 0. 8 5 9 5 6 0. 0 3 8 4 2 2 

2. 9:1 0.79344 0.153688 

3. 8.5:1.5 0.74936 0.230531 

4. 8:2 0.70528 0.307375 

5. 7.5:2.5 0.6612 0.384219 
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#0 2 0 0 3-0 7 8 6 8 0 'J l 18/ 

6. 7:3 0.61712 0.461063 

[0 0 3 9] 

ioio KLTWfetifc, 6mMoMikif') *aoJ|M&£ (-9->t°;h~6) 

<t L> */U'>'>A<:flS3niL43*»-ofcJSld1'tt, Hifcfll fcRtSlU LT (G a :Na ( 
K*Jfc) =3:7) Sft#V*A<aJ£*MI*«iiL7fco 
10 0 4 0] 

flflS35nj*Ao«*Btt» 7BSt^#f (edx) , *h;i^*-t>x (pl) 

1 5 k V©* : HMH#tKJ: *)ff<?tz 0 * h * 5 >*W£l±, fiat^VfA 
- # K 5 *> A I/— 9-*-M#H «t 19 fif o tz 0 
[0 0 4 1] 

(aft*"'; 

[0 0 4 2] 

Gal. 00 (g) K*f"Ta 
t^ii-No, Na : C a (^/l/Jt .) gftf'J^g)Mf (g) 



1 . 


9. 


7 5:0. 25 


0. 


0 9 10 2 


2. 


9 : 


1 


0. 


16 0 16 


3. 


8. 


5:1.5 


0. 


117 0 4 


4. 


8 : 


2 


0. 


1 3 5 4 3 


5. 


7. 


5:2.5 


0. 


1 3 8 2 7 


6. 


7 : 


3 


0. 


0 16 9 9 




(Na 




0. 


0 15 4 9 



[0 0 4 3] 
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±fso«t^^ % nMwiwws&te, &j±jjx~m / {kifv ^^<DJ$.&&z&&zttf 

[0 0 4 4] 

KT-&&„ |WIlHCi3V^T, £f±, ;3te¥0«8&¥XT\ 1§W±Tt 2 4 5^T- 
* £«U S EMflt?, ±(i6 0 0 Ofe, Tfi 1 5 0 0 O^O^T'^^o 

[0 0 4 5] 

(N 2 ) *1 5 a tmtwKJcLT, MlfctfV •> Atf>JM£££»ji ttz 
o ifc, (G a) 1 gfcifrU th'J^A (Na) 0. 7 4 9 3 6 g. 

#;W>*A (C a) 0. 1 5 3 6 8 8 g^U (Na:Ca = 9:i) 0 - 

> '&htifzmt1f') 'JAOtSfii, 0. 0 6 9 0 2 gT**ofc 0 
[0 0 4 6] 
(Hife^J3) 

SMt«t7 7'f7if (I4mm, f 1 5 mm. 0 . 3 mm) <D±iZ 

. mitif')^^^^<Dmm o^3,«m) *fmLtz$><D*wmLtz 0 ;m 

. BNifl-i® Wil9mm, |?5mm) HAtt, £P>^. (Ga) « 

^MJ^A (Na) , #;1^>^A (Ca) Z\*itz 0 -etT, m 1 \ztf 

[0 0 4 7] 
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WiSfiJK : soot 

W$iE7j :30atm (3. 04 MP a) 

^mmm : 2 4 n#ng 

Na:Ca = 9:i a 1 g K*f-fa*;Wt) 

[0 0 4 8] 

H3K£^T, (A) 5 0 0fifOSEM¥Kt?*^ (B) #\ 6 0 0 0 
[0 0 4 9] 

mmm 4 ) 

v a ) fca-f k* •> jRitfja * x t- > v x Mr t w^sj^t-* & soo 

£— £K#o 0 -1 dT-, T^'^x^t^^A^y^Attf'J^AIi, TIB 

S>*ifci&*tft (Na :Ca = 9 : 1) OSEM?K*04i:^t. 
[0 0 5 0] 

9.7510.25 7.58% 

9.5:0.5 13.94% 

9 : 1 13.3 4% 

8.5:1.5 9.7 5% 

8:2 11.28% 

7.5:2.5 11.51% 

7:3 1.41% 
Nafi77 7^^ 1. 2 9% 
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[0 0 5 1 J 
[0 0 5 2] 

mm 5) 

^r^vxfgfli:, K*K*nj ^A1.0g)t-77-y^X(^-h >;->A0.50gisJ:O* 
* ;w-> * AO. 10g) SrBJ&fcSrfl:* * * xf>l/^ffrt W^fiS 
■^**800'C»c#aiL^o #afcRH*«*5!r^*»rSeo$CSSt»#BEL, 96B# 

[0 0 5 3] 

fcS»E# *^>->AoSACJ;o T15^EE i THST L 
[0 0 5 4] 
6 ) 

^T^i^MrtK, ^Ai.0g)f7 7>y^x(^- b >; ^A^i^v^ 

e>l:0iT*fl:3*fc. ifc, VAHy? ? ^ ^mititW^)UitX3.7:l 
OJR«, V J: b Lfco £i&L£GaN^;i^fiih!| 
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[0 0 5 5] 

mmm i ) 

^r^^^^t:, J!^$4-(**V 7 Ai.OOg) 1 7 9 y * * (f- h 'J 7A0.881g)& 
OTTOCVD^ti i o TEM LtzWm-Zfi m<D^yr 4 7&«±GaN*»|*-fe 7 h L/cg 
ft****!HRfcA*U Xr->l^^^f|rt : t^-aST^^800 < C^#SL/co # 
fSi:|5lPf{cM^^Sr50^JEtT*#J±L, Lfc 
o 0B7O**iR«flWH^J:-9 M(m&K<fcoTj£JlilL*:GaN 

afcttLhC&ipsOOju mOGaN/W * Mel^S L/c q - OGaN'W * Mo 7 * h ;P 
5 ^*yfe>^(PL)aJ^*ffo*:jft^ 08©/57^tJ: 9 K> Jj&RTi&Jl-e 
&£M0CVDKi 0«JRL^GaN»c*fL-caifl[Jt-C43«^>«3fe*«ffl|L^:o 
yf->/ftCJ: ^IEtt«JS«rjlBjeLfcfci*, MOCVDStC J: oTJ*KLfcGaNa&K 
±"T?ttl06/cin2gKO|Effi^niliW$*t^^ GaN/^^«ffiO*«, teim$z&X* 
*o^(09«SEM?I#I) o 
[0 0 5 6] 
(3ttfc«8) 

X-r>P^S^i*i(c N 7A1.00g) t777^^(t h V 7A0.50g*3i 

* ;w v 7 A 0. lOg) R tmcwm tiotJfiRL fcEI?3 7 r ^ 7*«-tG 

800TCK#»Lfc o #*fcraW?»ca*^S:5jR£E*t?#BEL, 96H#HU i&£ • JE 
7J£-^M3f L£ c M0CVD?i(C<tor^t^J¥$3 A m<7>GaN^± 
t-aE^aA/mO^feSW^GaN/^^ieS^jSfiLJtCH 1 0 O S EM¥*#KS)o 
ttrlSMfc^'J 7Ai±, *<a*:*:gtiU 2 c mJBLt-?* «3 . ^y^->vmz 

[0 0 5 7] 

&tm 9 ) 

HlO«tffiK ^TOJ:d^LTM^^V7A^ B B H ^M3tL/co »EJB 
^7>l/X|Sfli:, H#(*'V 7Al.00g)fc77 7^7.(-^ h 'J 7A0.881g)£ 
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L£ 0 #»fcRI*Ullt*l-3!r^«:*3fe©JBE*t-l?#ffiU 96P*IHJ, &jg-JE#£- 

7 om&Sk £0% ^ & 100% i xmt £ *fco -e<7>l§*^> TEcSEtit. 
10 0 5 8] 



NH 3 j[J£- (%) 'gttffVfrAiliiBfi&j&Efl (atm) 

0 2 5 

4 2 0 

10 15 

15 15 

2 5 10 

4 0 10 

10 0 10 



[0 0 5 9] 
[0 0 6 0] 

[MO^^:] 

ja±oj:^u, *ajiunm±* jftiBttT* o , ^*£<si 

[mi] 

(a) s^rr (b) (±, a-ffc^rv ^A^#^ B e B ^iiii-t-i»^m<7)-^jo»^;4- 

[EI 2 J 
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ft (SEM) W^T^io 
[03] 

(SEM) co^T-*0, (A) it 5 0 O'fgcosp^T&lK (B) fi 
, 6 0 0 O^O^T^^o 
[EI 4] 

H«StO¥^-e&& (fg^2 4 5) o 
[115] 

[0 6] 

(l£s£2 4 5) o 

[H7] 

[@8] 
[EI 9] 

m^nm (sem) <d^m-?$>& (mm : 2eei i o o om. ^no^) 0 
[mi o] 

m^-mmm (sem) <d^mx*&z> (^$7000^) » 
[mi 1] 

Ell lfis M^om^^b9>^x^<7)— ^IJ*^ifMElT^?,o 
[Ell 2] 

Eil 2fi, #3&^LED<^-#J£^-^®|21-C-&&o 
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m 1 3] 
[EI 1 4] 

1 

3 »jE»^^^ 
4 

5 JE^110# 

6 TO 
7 

1 1 mtlf') -}AJjM£,f| 
12 t77-f7i« 

2 1 , 2 2, 2 3 

2 4, 25 /s;i/7* 
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[114] 




Ka:Ca=90:10 t LT GaN £WfiftL£|gfC. m-^SttifiOiStlfcigBjja: 
GaN «3 
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[05] 



Yield of GaN(%) 
60 r ; 




10 20 30 40 50 60 70 

Pressure(atm) 



y-7y#X&#&Hz OZKD^t Ma:Ca=90:10 O^T, Wfi&E2j£^fc 
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mSE#2 0 0 3-3 



[0 9] 
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44 



ffifiE#2 0 0 3 




11/E 
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BN«HAtlT, SfSOOt, ffi^J3 0a tm (#&0. 3MPa) T\ 

<±> 3. 7 19. 75 ! 0. 2 5#»tU> 0 i2«^ifi^ ( ;^fj;^ 
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^ [801000061] 
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